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(57)Abstract 

PURPOSE: To make the size of the printed circuit board small by 
forming a circuit for coupling with a resonance circuit and part of a 
connection transmission line to other device to a 1st dielectric layer 
so as to allow a circuit and the other device such as an amplifier to 
be mounted onto the front side of the printed circuit board. 
CONSTITUTION: An integrated composite printed circuit board 
comprising a dielectric layer 30 with a small dielectric constant and 
a dielectric layer 32 with a large dielectric constant is formed. Then 
a resonance line 34 of a tri-plate type microwave resonance circuit 
comprising the resonance line 34 and earth conductors 36, 38 
placed on and under the line 34 is provided in the dielectric layer 32 
to form a 1/4 wavelength strip line resonator. Furthermore, a 
surface conductor 40 as a transmission line connecting various 
devices for forming the microwave circuit is provided on the 
dielectric layer 30 and the resonance line 34 of the resonance 
circuit is connected to the surface conductor 40 through a through 
hole conductor 42. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The first dielectric layer which specific inductive capacity 
becomes from ten or less dielectric materials, and the second dielectric 
layer which consists of dielectric materials which have bigger specific 
inductive capacity than the dielectric materials of this first 
dielectric layer are prepared in one. The resonant-line way of the 
microwave resonance circuit of a TORIPU rate mold is prepared in the 
second dielectric layer, and — this — The wiring substrate for 
microwave with a built-in resonator characterized by forming at least 
the part of the transmission lines for connecting to other devices the 
circuit and this resonance circuit which combine this resonance circuit 
with said first dielectric layer while a resonator is constituted. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dielectric 



circuit substrate which is applied to the wiring substrate for microwave 
with a built-in resonator, especially comes to build the resonance 
circuit or filter for microwave in the interior of a substrate. 
[0002] 

[Background of the Invention] In recent years, the dielectric-ceramics- 
for-microwave resonator using the dielectric ceramics is used for the 
transmitter using microwave, such as a land mobile radiotelephone and a 
cellular phone, for example, the block 4 with which the coaxial-type 
resonator 2 consists of dielectric ceramics in there although the 
microwave device which used the conventional microwave dielectric 
coaxial-type resonator is shown in drawing 1 R> 1, the central conductor 
8 formed in the through tube 6 prepared in such block 4, and the ground 
formed in the outside surface of the block 4 of this dielectric ceramics 
— it consists of conductors 10. Moreover, while it is arranged on the 
substrate 12 which consists of alumina ceramics etc. with various kinds 
of passivity or active parts (electronic parts) 14 and these components 
are further connected by the conductor pattern 16, resistance 18 grade 
is prepared and let this coaxial-type resonator 2 be the microwave 
device made into the purpose. And many devices, such as a filter which 
used such a resonator, a voltage-controlled oscillator, and a mixer, are 
used for the microwave circuit for a communication link. 
[0003] By the way, from the place which is a thing in inverse proportion 
to the square root of a dielectric constant, the die length becomes 
short and can miniaturize the die length of a dielectric resonator, so 
that the dielectric constant of a dielectric is large. Moreover, in 
order that parts other than a resonance circuit like [ in the 
transmission line which connects a device, or the circuit inside a 
device ] the coupled circuit of a filter may stop parasitic capacitance 
or may shorten electric merit on the other hand, when the characteristic 
impedance of the case where a small joint capacity is required, or a 
track is considered, since the width of face of a track becomes thin too 
much, the smaller one is good [ a not much big dielectric constant / the 
dielectric constant of a substrate ] in many cases. For this reason, in 
the conventional microwave circuit and conventional device which have a 
resonance circuit, the coaxial-type resonator of a dielectric with a big 
dielectric constant was used for the resonator, and the small resin 
substrate and alumina substrate of a dielectric constant were used for 
the circuit board in many cases. 

[0004] However, if it was in the case of the microwave circuit and 
device which used the conventional coaxial-type resonator, since it was 
hard to constitute in a small thin shape since a coaxial-type resonator 



is not made thinly and it necessary to combine with the circuit board 
with a small dielectric constant, there was a fault to which a device 
and a microwave circuit become large inevitably. 

[0005] Moreover, although a coaxial-type resonator will be formed and 
manufactured by carrying out metallizing processing of the inside of the 
through tube of the block with which the central conductor which 
constitutes a resonator consists of dielectric ceramics, it made the 
resonator thin for the existence of the through tube in which such a 
central conductor is formed, and there was a limitation in miniaturizing. 
[0006] the dielectric layers 22 and 24 of the upper and lower sides of 
the laminated structure 20 of a T0RIPU rate mold in order to improve the 
fault of such a coaxial-type resonator, as shown in drawing 2 , i.e., 
the resonant-line way of a resonance circuit, — inserting — further — 
the outside of these dielectric layers 22 and 24 — a ground — adoption 
of the structure of coming to prepare conductors 26 and 28 is suitable. 
For example, an example adapting the resonator of such structure of a 
filter is proposed by JP, 57-24964, B. Since the through tube for forming 
the central conductor like the above-mentioned coaxial-type resonator is 
not needed according to such structure, there is an advantage as for 
which a resonator and a filter are made to a thin shape. However, too, 
even if it adopted this structure, when it applied to a microwave 
circuit or a device, the small resin substrate and alumina substrate of 
a dielectric constant had to be used for the circuit board. 
[0007] Moreover, also in the applicant for this patent, as Japanese 
Patent Application No. No. 196530 [ two to ], the resonance circuit for 
microwave was built in the interior of the ceramic dielectric circuit 
board, and the dielectric circuit substrate for microwave made into the 
transmission line etc. and multilayer structure was proposed. However, 
when the dielectric constant was made small so that a problem might be 
produced since the one where a dielectric constant is smaller is good 
for the transmission line or a coupled circuit as mentioned above in 
many cases and it might be suitable for the transmission line or a 
coupled circuit, when a resonance circuit was made small using a ceramic 
dielectric with a big dielectric constant and a miniaturization was 
attained from the place which is what is constituted there with the 
dielectric substrate of the ceramic presentation with the uniform 
circuit board, it was what is inherent in the problem that a resonance 
circuit becomes large and a miniaturization is impossible. 
[0008] 

[Problem(s) to be Solved] In here, the place which this invention makes 
this situation a background, succeeds in it, and is made into the 



technical problem is in the dielectric circuit substrate which contains 
the resonance circuit or filter for microwave in the interior of a 
substrate to realize the effective miniaturization of a microwave 
circuit, avoiding the problem on circuit manufacture. 
[0009] 

[Means for Solution] And the first dielectric layer which specific 
inductive capacity becomes from ten or less dielectric materials in 
order that this invention may solve this technical problem, The second 
dielectric layer which consists of dielectric materials which have 
bigger specific inductive capacity than the dielectric materials of this 
first dielectric layer is prepared in one. The resonant-line way of the 
microwave resonance circuit of a TORIPU rate mold is prepared in the 
second dielectric layer, and — this — While you constitute a resonator, 
let the wiring substrate for microwave with a built-in resonator 
characterized by forming at least the part of the transmission lines for 
connecting to other devices the circuit and this resonance circuit which 
combine this resonance circuit with said first dielectric layer be the 
summary. 
[0010] 

[A concrete configuration and an operation] First, although one of the 
examples of this invention is shown in drawing 3 in order to make an 
understanding of this invention easy, in there, the wiring substrate 
according to this invention is formed as an one compound substrate which 
consists of the first dielectric layer 30 with a small dielectric 
constant, and the second dielectric layer 32 with a big dielectric 
constant, and the resonant-line way 34 and its ground located up and 
down — by forming the resonant-line way 34 in the second dielectric 
layer 32, the microwave resonance circuit of the TORIPU rate mold which 
consists of conductors 36 and 38 is formed in this second dielectric 
layer 32, and constitutes the stripline mold resonator of quarter-wave 
length, moreover, on the first dielectric layer 30, the various devices 
(electronic parts) which constitute a microwave circuit are connected — 
the transmission line — a front face — a conductor 40 prepares — 
having — **** — this front face — a conductor 40 — receiving — a 
through hole — the resonant-line way 34 of a resonance circuit is made 
to connect with a conductor 42 In addition, although it is also possible 
to also make two or more resonance circuits (34, 36, 38) arrange in a 
direction or the vertical direction perpendicular to space although only 
one resonance circuit (resonator) is shown, and to constitute a filter 
by the resonance circuit of these plurality possible by a diagram The 
coupled circuit which combines the resonance circuit of these plurality 



mutually will also be prepared for the part in the first small 
dielectric layer 30 of a dielectric constant advantageous at least. But 
if it is in the case of the coupled circuit by capacity (capacitor) etc. , 
a capacitor with big capacity value may be needed and a coupled circuit 
will be formed in the interior of the second dielectric layer 32 with a 
big dielectric constant in that case. 

[0011] Thus, a wiring substrate is used as the compound substrate which 
consists of the first dielectric layer 30 with a small dielectric 
constant, and the second dielectric layer 32 with a big dielectric 
constant if it is in this invention. The parts (40) of some [ at least ] 
transmission lines or a coupled circuit in a predetermined microwave 
resonance circuit While making it form in the part of the first 
dielectric layer 30 with this small dielectric constant, when required, 
the parts of some transmission lines or a coupled circuit were prepared 
in the second dielectric layer 32 with a big dielectric constant with 
the resonance circuit (34). 

[0012] By the way, if the transmission line and a coupled circuit are 
prepared and the parasitic capacitance is taken into consideration as 
the first dielectric layer 30 with the small dielectric constant which 
gives the compound substrate of the wiring substrate according to this 
this invention, the dielectric layer in which specific inductive 
capacity is formed with ten or less dielectric materials will be used. 
When this specific inductive capacity comes to exceed 10, parasitic 
capacitance becomes large, a circuit design becomes difficult, and it 
may stop fully fulfilling demand characteristics. On the other hand, the 
miniaturization of a substrate is so possible that the place where the 
die length is in inverse proportion to the magnitude of a frequency to a 
frequency is high so that it may be represented with the case where 
quarter-wave length or 1/2 wave of T0RIPU rate mold stripline resonator 
is used, for example if it is in a resonance circuit. For this reason, 
if it changes with frequencies, and a substrate with a not much big 
dielectric constant is used when a frequency is high, the demand level 
of that absolute value becomes short too much, and although the 
miniaturization of a substrate is so possible that the dielectric 
constant of a dielectric layer is large, the die length of a resonator 
will produce it, also when inconvenient to handling. Therefore, that 
dielectric constant must be larger than the first dielectric layer with 
a small dielectric constant, effectiveness must be in the 
miniaturization of a resonator, and, for this reason, the second 
dielectric layer 32 will be formed with the dielectric materials which 
have bigger specific inductive capacity than the dielectric materials of 



said first dielectric layer 30. But if the specific inductive capacity 
of the dielectric materials of the first dielectric layer 30 is caused 
how, ten or less can be the specific inductive capacity of the 
dielectric materials which constitute this second dielectric layer 32. 
[0013] In addition, as ten or less dielectric materials, the ceramic 
ingredient of textile glass yarn or non-textile glass yarn has the 
specific inductive capacity which gives the first dielectric layer 30 
with this small dielectric constant. Among those, the ceramic ingredient 
of textile glass yarn is Ti02 by which specific inductive capacity is 
added ten or less amorphous or crystalline substance glass powder, and 
if needed. In order to use powder etc. as a raw material and to adjust 
[ and ] reinforcement, a coefficient of thermal expansion, etc. to such 
raw material powder, what added the powder (RE: rare earth metal) of an 
alumina, a mullite, cordierite, forsterite, Quartz, quartz glass, zircon, 
a zirconia, RE2 Ti 207, etc. is used. Furthermore, as a ceramic 
ingredient of non-textile glass yarn, it responds to the oxide and 
silicic acid of a boric acid and alkaline earth metal with the raw 
material of these components at the need if needed, using metallic 
oxides, such as an alumina, and the oxide of alkali metal as a 
constituent, and is Ti02. After mixing raw material powder, there are 
some which carried out [ some etc. ] temporary quenching and were ground. 
In addition, Ti02 blended into such a ceramic dielectric ingredient You 
have the operation which adjusts the temperature coefficient of specific 
inductive capacity, consequently adjusts the temperature coefficient of 
the resonance frequency of a resonance circuit, and it is made to 
contain at 5% of the weight or more of a rate generally, when it exists 
in a particle condition. Moreover, specific inductive capacity is 
possible not only for the ceramic dielectric ingredient like the above 
but using resin, such as polyimide resin and an epoxy resin, as ten or 
less dielectric materials. For example, if photosensitive polyimide 
resin and a photosensitive epoxy resin are used as dielectric materials, 
patterning of the low resistance thin film conductors, such as copper, 
can be carried out with a photolithography technique, or a through hole 
can be formed in a resin dielectric, and structure like drawing 3 can be 
realized. 

[0014] Moreover, generally, although a ceramic dielectric ingredient 
will be used, as such a ceramic dielectric ingredient, it is desirable 
[ the dielectric materials which give the second dielectric layer 32 
with a big dielectric constant need to be what has bigger specific 
inductive capacity than the dielectric materials which constitute said 
first dielectric layer 30, and ] for the dielectric loss in microwave 



and the temperature characteristic of resonance frequency to be small. 
When making the filter which combines two or more resonance circuits and 
is constituted especially build in, it is desirable to use a ceramic 
ingredient with which the temperature characteristic of the resonance 
frequency of the formed resonance circuit becomes in degree C and **100 
ppm /or less on the character of the device. From this, as dielectric 
materials which constitute the second dielectric layer 32 Cordierite 
system glass powder, and Ti02 powder / Nd2 Ti 207 On the glass 
represented by what used as a start raw material, mixture with powder 
The thing of the textile glass yarn which added the filler for enlarging 
a dielectric constant or adjusting the temperature characteristic of 
resonance frequency, Ba0-Ti02 A system, a Ba0-Ti02-Zn0 system, and BaO- 
Ti02-RE2 03-Bi 203 System, MgTi03 In order to make a basic presentation 
the presentation system which uses an alkaline earth oxide and titanium 
oxide, such as a system, as a principal component and which was 
excellent in the microwave property and to enable it to perform the 
baking actuation at low temperature ZnO, PbO and Si02 of a some, and B-2 
03 etc. — there are some which added a textile-glass-yarn component and 
glass powder. 

[0015] furthermore, what has low resistance uses the wiring substrate 
according to this invention for the conductor used for formation of the 
circuit (a resonance circuit, coupled circuit) of such a wiring 
substrate, or the transmission line advantageously from the place which 
is what mainly treats the electromagnetic wave in microwave — having — 
this sake — this — the conductor of Ag system of low resistance, Au 
system, or Cu system will be used for a conductor. When the conductor of 
such an Ag system of low resistance or Cu system is used, what may be 
calcinated as the above mentioned dielectric materials at temperature 
lower than the melting point (usually 1100 degrees C or less) of the 
metal of these Ag system or Cu system will be used. 

[0016] And although the same technique as usual will be adopted in order 
to produce the one compound wiring substrate which consists of the first 
dielectric layer 30 with small **** and dielectric constant and the 
second dielectric layer 32 with a big dielectric constant which are 
shown in drawing 3 using two sorts of dielectric materials and conductor 
material like the above Generally two sorts of green sheets which 
consist of such dielectric materials are used. While using the paste of 
the above-mentioned conductor material for each green sheet and forming 
the conductor of a predetermined pattern by technique, such as printing 
It can consider as the wiring substrate made into the purpose by 
carrying out the laminating of such a green sheet, and making it unify, 



and carrying out coincidence baking of these green sheets or the 
conductor (paste), in addition, this coincidence baking — facing — as 
a conductor — the low-melt point point of Ag system, Au system, or Cu 
system — when a conductor is used, the burning temperature of 1100 
degrees C or less will be adopted. 

[0017] Moreover, after obtaining the second dielectric layer 32 with a 
big dielectric constant which built in the resonant-line way 34 of a 
resonance circuit other than the technique of producing a wiring 
substrate by such coincidence baking by coincidence baking by the green 
sheet method, it is also possible to manufacture the compound wiring 
substrate which carries out the laminating of the first small dielectric 
layer 30 and small conductor layer (40) of a dielectric constant, and is 
made into the purpose by thick film printing, moreover — although you 
may form by coincidence baking about the conductor (40) of the front 
face of such a compound wiring substrate — moreover, a dielectric layer 
(30 32) and built-in — it can also form separately after coincidence 
baking of a conductor (34 36). For example, using conductors, such as Ag 
system for the usual thick films, Cu system, and Au system, after 
calcinating this, you may form, and it can also form by the thick-film 
method by the approach by plating, spatter vacuum evaporationo, etc. 
Furthermore, the wiring substrate which applies a photolithography 
technique, carries out the laminating of the first dielectric layer 30 
and conductor layer (40) which consist of such resin one by one, and is 
made into the purpose after carrying out coincidence baking by the green 
sheet method and obtaining the second dielectric layer 32 with a big 
dielectric constant, if it is when resin ingredients, such as polyimide, 
are used for formation of the first dielectric layer 30 with a small 
dielectric constant is formed. 
[0018] 

[Example] It is a place needless to say that this invention is not what 
also receives any constraint by the publication of such an example 
although the example of this invention is shown below and this invention 
is clarified still more concretely. Moreover, it should be understood 
that it is what can add modification which becomes various, correction, 
amelioration, etc. to this invention based on this contractor' s 
knowledge unless it deviates from the meaning of this invention besides 
the following examples besides the further above-mentioned concrete 
description. 

[0019] Example In order to obtain the ceramic dielectric ingredient 
which gives the second dielectric layer with one big dielectric constant 
First, Mg0:19 % of the weight, aluminum 203 : 38 % of the weight, Si02 : 



38 % of the weight and B-2 03 : Glass powder prepared so that it might 
become 5% of the weight : [ 73 weight sections, ] Ti02 of marketing 
Powder: 17 weight sections and Nd 203 Powder and Ti02 Nd2 Ti 207 ground 
and obtained after carrying out temporary quenching of the powder at 
1200 degrees C Powder: Ten weight sections were often mixed. 
Subsequently, an acrylic organic binder, a plasticizer, toluene, and an 
alcohols solvent were fully mixed with the mixed powder obtained by 
doing in this way using an alumina pot and alumina balls, the slurry was 
prepared, and the green tape A of 0. 2mm - 0. 5mm thickness was further 
produced with the doctor blade method from this slurry. The property of 
the sintered compact which calcinates the ingredient used for production 
of this green tape at 900 degrees C, and is obtained was temperature 
characteristic : tauf =0ppm/degree C of specific-inductive-capacity =9, 
unloaded Q =1500 (3GHz), and resonance frequency. 

[0020] In order to obtain the ceramic dielectric ingredient which, on 
the other hand, gives the first dielectric layer with a small dielectric 
constant, they are Mg0:19 % of the weight and aluminum 203. : 38 % of 
the weight, Si 02 : 38 % of the weight and B-2 03 : The green tape B of 
0.2mm - 0.5mm thickness was produced by the doctor blade technique like 
the above from this glass powder using the glass powder of the 
presentation which becomes 5% of the weight. The property of the 
sintered compact which calcinates the ingredient used here at 900 
degrees C, and is obtained was temperature characteristic: tauf=- 
50ppm/degree C of specific-inductive-capacity =6, unloaded Q =1500 
(3GHz), and resonance frequency. 

[0021] Moreover, Ag system powder, the acrylic organic binder, and the 
terpineol system organic solvent were made to knead well with the 
kneading machine using 3 rollers, and the conductive paste for printing 
was prepared. 

[0022] subsequently, this obtained conductive paste — using — a 
conductor respectively predetermined to said 2 sorts of green tape A and 
B top — the circuit pattern and the ground conductor layer were printed. 
And it is 100kg/cm2 at the temperature of 100 degrees C after piling up 
the green tapes A and B with which these conductor patterns were printed 
in predetermined sequence. The pressure was applied and laminating 
unification is carried out. In addition, connection of each conductor 
layer filled up with conductive paste the through hole formed in the 
green tape by punching etc. , and was realized. Then, the combination 
circuit substrate which calcinates this laminating unification object 
the condition for [ 900 degree-Cx ] 30 minutes under an atmospheric-air 
ambient atmosphere, has the second dielectric layer 32 with a big 



dielectric constant which built the quarter-wave length stripline 
resonator of a TORIPU rate mold in **** shown in drawing 3 and the 
interior, and the first dielectric layer 30 with the small dielectric 
constant formed in one on it, and has a circuit pattern 40 on the front 
face of this first dielectric layer 30 was obtained. 
[0023] In the combination circuit substrate obtained in this way the 
thickness of the second dielectric layer 32 with a big dielectric 
constant 2mm, The thickness of the first dielectric layer 30 with a 
small dielectric constant is as thin as 0. 5mm. Moreover, the TORIPU rate 
mold stripline resonator of the quarter-wave length of three pieces 
formed in the second dielectric layer 32 with a big dielectric constant 
The property of the three-step filter for microwave combined by the 
coupled circuit formed in the front face of the first dielectric layer 
30 with a small dielectric constant is a 1800MHz band, and showed 
bandwidth :20MHz and the property not more than insertion-loss :3dB. 
[0024] Example As dielectric materials which give the first dielectric 
layer with two small dielectric constants While using the green tape B 
produced in the example 1, as dielectric materials which give the second 
dielectric layer with a big dielectric constant Ba0~Ti02-Nd2 03~Sm2 03- 
Bi 203 System powder : [ 96 % of the weight, ] Zn0-Si02-B-2 03 System 
glass powder: 2 % of the weight and Bi 203 Powder: The green tape C of 
0. 2mm - 0. 5mm thickness was produced from the doctor blade technique 
like the example 1 using the mixed powder which consists of 2 % of the 
weight. In addition, the property of the sintered compact which 
calcinates the ingredient used for production of this green tape C at 
900 degrees C, and is obtained was temperature 

characteristic: tauf=0ppm/degree C of specific-inductive-capacity =80, 
unloaded Q =800 (3GHz), and resonance frequency. 
[0025] Subsequently, a predetermined conductor pattern and a 
predetermined ground conductor layer were printed using the green tapes 
A and C obtained by doing in this way with the conductive paste prepared 
in the example 1 on these green tapes. Then, it is 100kg/cm2 at the 
temperature of 100 degrees C after piling up the green tapes A and C 
with which these conductor patterns were printed in predetermined 
sequence. The pressure was applied, and after carrying out laminating 
unification, it calcinated on the conditions for 900 degree-Cx 60 
minutes in the atmospheric-air ambient atmosphere. 

[0026] Thus, if it is in the combination circuit substrate having the 
stripline resonator of the quarter-wave length of the **** TORIPU rate 
mold shown in obtained drawing 3 The thickness of the first dielectric 
layer with the thickness of the second dielectric layer with the big 



dielectric constant small [ 2mm and a dielectric constant ] is as thin 
as 0.5mm. Moreover, the TORIPU rate mold stripline resonator of the 
quarter-wave length of three pieces formed in the second dielectric 
layer with a big dielectric constant The property of the three-step 
filter for microwave combined by the coupled circuit formed in the front 
face of the first dielectric layer with a small dielectric constant was 
what shows bandwidth :20MHz and the property not more than insertion- 
loss :3dB with a 900MHz band. 

[0027] Example In order to obtain the dielectric materials which give 
the second dielectric layer with three big dielectric constants MgO* 
18 % of the weight, aluminum 203 : 38 % of the weight, Si02 : 38 % of 
the weight, B-2 03 : 73 weight sections of the glass powder produced so 
that it might become 5 % of the weight and MgO:l% of the weight, 
Marketing Ti02 17 powdered weight sections and Nd 203 Powder and Ti02 
Nd2 Ti 207 ground and obtained after carrying out temporary quenching of 
the powder at 1200 degrees C 10% of the weight of powder was made to 
often mix. Subsequently, the solvent of an acrylic organic binder, a 
plasticizer, toluene, and an alcoholic system was fully mixed with the 
mixed powder obtained by doing in this way using an alumina pot and 
alumina balls, the slurry was prepared, and the green tape D of 0. 2mm - 
0. 5mm thickness was further produced with the doctor blade method from 
this slurry. In addition, the property of the sintered compact which 
calcinates the ingredient used here at 900 degrees C, and is obtained 
was temperature coefficient * tauf=0ppm/degree C of specific-inductive- 
capacity =9, unloaded Q =1500 (3GHz), and resonance frequency. 
[0028] In order to obtain the dielectric materials which, on the other 
hand, give the first dielectric layer with a small dielectric constant, 
they are Mg0:18 % of the weight and aluminum 203. : 38 % of the weight, 
Si02 : 38 % of the weight, B-2 03 : The green tape E of 0. 2mm - 0. 5mm 
thickness was produced by the doctor blade technique like the above from 
this glass powder using the glass powder produced so that it might 
become 5 % of the weight and MnOU % of the weight. In addition, the 
properties of the sintered compact which calcinates the material of 
construction at 900 degrees C, and is obtained were specific-inductive- 
capacity =6 and unloaded Q =1500 (3GHz). 

[0029] On the other hand, using Cu powder, the acrylic organic binder, 
and the terpineol system organic solvent, like the example 1, they were 
made to often knead with the kneading machine using 3 rollers, and the 
conductive paste for printing was prepared. 

[0030] subsequently, this conductive paste — using — said green tape D 
and E top — a predetermined conductor — the circuit pattern and the 



ground conductor layer were printed, and the temperature of 100 degrees 
C after piling up the green tapes D and E with which those conductor 
patterns were printed in predetermined sequence — 100kg/cm2 a pressure 
— in addition, laminating unification was carried out, further, the 
laminating unification object was made to calcinate on the conditions 
for 900 degree-Cx 30 minutes in nitrogen-gas-atmosphere mind, and the 
**** combination circuit substrate shown in drawing 3 was obtained. In 
addition, in the combination circuit substrate obtained here, the 
circuit pattern (40) prepared in the front face of the first dielectric 
layer with the small dielectric constant was formed by printing using 
the commercial copper conductive paste for thick films, and calcinating 
at 900 degrees C, after calcinating a compound substrate. 
[0031] In the combination circuit substrate obtained in this way the 
thickness of the second dielectric layer with a big dielectric constant 
2mm, The thickness of the first dielectric layer with a small dielectric 
constant the T0RIPU rate mold stripline resonator of the quarter-wave 
length of three pieces thinly formed in the second dielectric layer with 
a big dielectric constant with 0. 5mm The property of the three-step 
filter for microwave combined by the coupled circuit formed in the front 
face of the first dielectric layer with a small dielectric constant 
showed bandwidth :20MHz and the property not more than insertion-loss :3dB 
with the 1800MHz band. 

[0032] Example Like four examples 3, the substrate for voltage- 
controlled oscillators (VC0) which contained the quarter-wave length 
stripline resonator of one T0RIPU rate mold in the interior was produced, 
it equipped with predetermined passivity or active parts (electronic 
parts) on it, and the voltage-controlled oscillator made into the 
purpose was constituted. Circuit patterns, such as a resonance circuit 
which the overall configuration of the voltage-controlled oscillator 
formed in drawing 4 by making it such is shown, and was built in the 
substrate at drawing 5 , are shown. 

[0033] in those drawings, it comes to consist of substrates the first 
dielectric layer 44 of a low dielectric constant according to this 
invention, and the second dielectric layer 46 of a high dielectric 
constant in one, and they are shown in drawing 5 — as — such a 
substrate — concrete — the inside of the second dielectric layer 46 — 
Cu system — the resonance circuit 48 of the predetermined pattern which 
consists of a conductor is formed. Moreover, the inductance 50 is also 
formed in this second dielectric layer 46. And as shown in drawing 4 , 
the transmission-line slack wiring way 52 of the built-in resonance 
circuit 48 is established in the front face of the first dielectric 



layer 44 of the compound substrate which contained such a resonance 
circuit 48 and an inductance 50 by the predetermined pattern, various 
passivity or active parts 54, and resistance 56 grade are made to 
connect by this wiring way 52, and the voltage-controlled oscillator 
made into the purpose is constituted. 

[0034] If it is in the voltage-controlled oscillator of such a 
configuration, while being able to attain the miniaturization 
advantageously as compared with the case where the conventional **** and 
a coaxial-type resonator are used, from the place whose resonance 
circuit 48 is what is built in a combination circuit substrate, the 
problem from which parasitic capacitance serves as size can be 
advantageously avoided from the place whose transmission line (52) of a 
resonance circuit 48 is what is formed on the first dielectric layer 44 
with a small dielectric constant. 
[0035] 

[Effect of the Invention] According to this invention, from the place 
which is that by which a dielectric with a big dielectric constant may 
be used for a resonance circuit so that clearly from the above 
explanation Since a small resonance circuit may be built in the interior 
of a substrate and the formation of the transmission line, a coupled 
circuit, etc. of it is attained in a substrate front face The 
miniaturization of various electronic instruments is attained 
advantageously, and a resonance circuit is built in the interior of a 
substrate, and the effective miniaturization of the place which devices, 
such as passive circuit elements, such as a capacitor, resistance, and a 
transistor, and amplifier, can mount in a front face to a microwave 
circuit is that of achievement ******. 

[0036] Therefore, in this invention, in the microwave circuit which a 
small voltage-controlled oscillator, a small mixer, etc. which contained 
the resonance circuit are realized advantageously, and consists of 
devices, such as two or more filters and voltage-controlled oscillators, 
and a mixer, since a resonance circuit and a filter can be built in the 
interior of a substrate, other devices and control circuits, such as 
amplifier, can be mounted in a substrate front face, with a very small 
microwave circuit module may be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing roughly an example of the 
microwave device using the conventional coaxial-type resonator. 
[Drawing 2] It is the cross-section explanatory view showing an example 
of the conventional TORIPU rate mold resonator. 

[Drawing 3] It is the cross-section explanatory view showing an example 
of the wiring substrate for microwave with a built-in resonator 
according to this invention. 

[Drawing 4] It is the explanatory view which was produced in the example 
4 and showing the voltage-controlled oscillator in which the resonance 
circuit was made to build in a wiring substrate. 

[Drawing 5] It is the explanatory view showing the resonance circuit 
prepared in the substrate in the voltage-controlled oscillator shown in 
drawing 4 , and an inductance. 
[Description of Notations] 
2 Coaxial-Type Resonator 
4 Block 

6 Through Tube 

12 Substrate 

16 Conductor Pattern 

18 56 Resistance 

20 34 Resonant-line way 

22 24 Dielectric layer 

26, 28, 36, and 38 a ground — conductor 

30 44 The first dielectric layer 

32 46 The second dielectric layer 

48 Resonance Circuit 

50 Inductance 
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